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I. SUMMARY 


documents the work performed du- ..g ,he Static Aero/Acoustic Configuration 
dy. T^is report is presented in two volumes to facilitate its use. Volume I contains the 

taTn?!he generated in this program. Volume II con- 

tains ^e tabular acoustic and aero data generated in the program. The acoustic data are ore 
sented as measured, corrected to a “theoretical day”, and scaled to full engine size ^ 


A complete description of the test hardware and test facilities is contained in the Final 

Report, NASA CR-3168. Significant test results, conclusions, and recommendations are also 
included in the Final Report. 



2. INTRODUCTION 


The acoustic and aerodynamic data measured during the program are presented in tliis 
volume in graphical form. The content of each section is described below. 


Acoustic Plots 


The grapliical correlations and plots used in the acoustic data analysis are contained in this 
section. Included are PNL directivity curves for ail operating conditions, SPL spectra for all 
operating conditions at angles of 90 degrees, 120 degrees, and 150 degrees, and data correla- 
tion curves. The test facility and acoustic instrumentation are described in the Final Report, 


PNL and OASPL data are contained in Volume I of the Comprehensive Data Report, 


Section A 


Section B 


PNL directivity plots were made from data scaled by a factor of 12 to pre- 
dict the noise from a full scale engine and extrapolated to a sideline distance 
of 2 1 28 ft. The data were extrapolated on a Standard FAA day with a rela- 
tive humidity of 70 percent and a temperature of 77°F. 


SPL spectral plots were made from the scaled data which were extrapolated 
to “Standard Day” and to a 150 ft radius. Plots were made at angles of 90 
degrees, 120 degrees, and 150 degrees. Each plot contains data from all con- 
figurations tested at a given operating condition. 


Section C Acoustic data correlations include correlations of LFSPL^,qj.j. versus log 
^m'^^a’ acoustic data at angles from 60 degrees to 160 degrees; 

correlations of HFSPL^qi^ versus fan and primary radius ratio; and cor- 
relations ot LFSPLj,qj.j. and HFSPL^qj^ with difference between merged 
region and flight velocities and initial region velocity respectively. 

Aerodynamic Plots 


This section presents the nozzle exhaust velocity and temperature profiles and nozzle thrust 
and flow performance. The performance facility and instrumentation are described in the 
Final Report. 


Section D 


Section E 


ine development ot nozzle exhaust velocity and temperature p.ofiles down- 
stream of the nozzle exit is presented in this section. Tlie profiles of each 
configuration surveyed are compared at the five axial traverse locations. 

This section presents measured nozzle thrust and discharge coefficients (Ct 
and Cp) at various nozzle pressure ratios for all the configurations tested. 


3. INDEX TO DATA CURVES 


The acoustic and aerodynamic data plots are presented by configuration letter which are 
identified below. A detailed definition of the model geometry may be found in Final 
Report, CR-3168. 


Configuration 

Fan 

Radius Ratio 

Primary 

A 

0.69 


B 

0.75 


C 

0.83 


D 

0.75 

0.60 

E 

0.83 

0.81 


Section A — Scaled Engine Noise Directivity 

Each PNL directivity plot is identified by configuration and engine condition number. The 
curves are arranged by sequential run number for each configuration from A to E. 

To relate the run number to the various nominal nozzle test conditions a test matrix is pro- 
vided on page 5. To use the matrix, assume it is necessary to find the run number for Confi- 
guration A tested at a fan pressure ratio of 2.5, 800°F and a primary pressure ratio of 1.53, 
1000 F; the matrix shows the run number is 8303. 

Section B — Comparison of Scaled SPL Spectra 

T^e full scaled data were scaled by a factor of 12. The coannular models had an equivalent 
diameter of 5 inches and the scaled data had an equivalent diameter of 60 inches. The single 
stream model had an equivalent diameter of 3.2 inches and the scaled data had an equivalent 
diameter of 38.4 inches. The model data levels were scaled to full scale by addition of 21.6 
dB (20 log 1 2) to the model data, and the model data frequencies were scaled to full scale 
by multiplying the model frequencies by a factor of 1/12. 

Each spectral comparison plot is identified by condition number as defined in the acoustic 
test matrix. The comparisons are organized by sequential test point number. 

Section C - Acoustic Data Correlations 

Data correlations are included for Configurations A, B, C, D, and E for the initial region 
noise component and for Configure tion A for the merged region component. Overlays of 
the data correlations are contained in the Final Report. 

Shock noise data correlations are also contained in the Final Report. 
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The data correlations are arranged in the following sequence: 

• LFSPLcorr versus log 

• HFSPL^qj^ versus log Vj/C^ 

• HFSPL£,qj^ versus fan and primary radius ratio 

• LFSPLcorr versus log - V^) 

• HFSPLcorr versus log Vj/fV. - V^) 

All data correlations were based on model scale data. 

Section D — Nozzle Exhaust Velocity and Temperature Profiles 

Each velocity and temperature profile plot, obtained for selected conditions, is identified by 
configuration and engine condition number as defined in the acoustic test matrix. Tlie velo- 
city profiles are presented first, followed by the temperature profiles. Each set is organized 
by sequential number for each configuration. 

Section E — Measured Nozzle Performance 

Each nozzle performance curve is identified by configuration and test condition. The thrust 
coefficient curves are presented first, followed by the discharge coefficients plots. Each set 
is arranged in configuration sequence. 
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4. ACOUSTIC TEST MATRIX 


Point 

No. 

Tf“F 

FAN 

Pressure 

Ratio 

Velocity 

fps 

Tj°F 

PRIMARY 
Pressure Velocity 
Ratio fps 

A 

I 

800 

1.3 

1030 

1000 

1.53 

1400 

8301 

2 

800 

1.8 

1500 

1000 

1.53 

1400 

8302 

3 

800 

2.5 

1850 

1000 

1.53 

1400 

8303 

4 

800 

3.2 

2050 

1000 

1.53 

1400 

8304 

5 

1500 

1.8 

1880 

1000 

1.53 

1400 

8305 

6 

1500 

2.5 

2320 

1000 

1.53 

1400 

8306* 

7 

1500 

4.1 

2800 

1000 

1.53 

1400 

8307 

8 

800 

1.3 

1030 

1000 

2.0 

1770 

8308 

9 

800 

1.8 

1500 

1000 

2.0 

1770 

8309 

10 

800 

2.5 

1850 

1000 

2.0 

1770 

8310 

11 

800 

3.2 

2050 

1000 

2.0 

1770 

8311 

12 

1500 

1.8 

1880 

1000 

2.0 

1770 

8312 

13 

1500 

2.5 

2320 

1000 

2.0 

1770 

8313 

14 

1500 

4.1 

2800 

1000 

2.0 

1770 

8314 

15* 

No 

Fan 

Flow 

800 

1.3 

1030 


16 

No 

Fan 

Row 

800 

1.8 

1500 


17 

No 

Fan 

Flow 

800 

2.5 

1850 


18 

No 

Fan 

Flow 

800 

3.2 

2050 


19 

800 

1.3 

1030 

No 

Primary 

Flow 


20 

800 

1.8 

1500 

No 

Primary 

Flow 


21 

800 

2.5 

1850 

No 

Primary 

Flow 


22 

800 

3.2 

2050 

No 

Primary 

Flow 


23 

1500 

1.8 

1880 

No 

Primary 

Flow 


24 

1500 

2.5 

2320 

No 

Primary 

Flow 


25 

1500 

4.1 

2800 

No 

Primary 

Flow 


26’ 

No 

Fan 

Flow 

800 

1.3 

1030 


27 

No 

Fan 

Flow 

800 

1.8 

1500 


28 

No 

Fan 

Flow 

800 

2.5 

1850 


29 

No 

Fan 

Flow 

800 

3.2 

2050 


30 

No 

Fan 

Flow 

1500 

1.8 

1880 


31 

No 

Fan 

Flow 

1500 

2.5 

2320 


32 

No 

Fan 

Flow 

1500 

4.1 

2800 



* Traverse Data also were obtained 


' The fan cowl was removed when testing with primary flow alone 


CONFIGURATION 


B 

C 

D 

8201 

8401 

8501 

8202* 

8402 

8502* 

8203 

8403 

8503 

3204* 

8404 

8504* 

8205* 

8405 

8505* 

8206* 

8406* 

8506* 

8207 

8407 

8507 

8208 

8408 

8508 

8209 

8409 

8509 

8210 

8410 

8510 

8211* 

8411 

8511* 

8212 

8412 

8512 

8213 

8413 

8513 

8214 

8414 

8514 

8215 



8216 



8217 



8218 



8219 


8519 

8220 


8520 

8221 


8521 

8222* 


8522* 

8223 


8523 

8224 


8524 

8225 


8525 


E 

8601 

8602 

8603 

8604 

8605 
8606* 

8607 

8608 

8609 

8610 
8611 
861? 

8613 

8614 


8626 

8627 

8628 
8629* 

8630 

8631 

8632 
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